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ABSTRACT 
The aim of this study was to investigate the effects of feeding 
crushed black cumin (Nigella sativa) seeds on the serum levels of 
some important minerals (Na+, K+, Ca++, P+++, and Zn++) in broiler 
chicks. 
Hundred broiler chicks, one day old, were used in this study. The 
chicks were divided randomly into three groups (A, B and C) of 33 
chicks in each group. The group was of two replicates with about 15 
birds per pen. Group (A) was fed commercial broiler feed 100 g/day 
free of black cumin and kept as the control group, while group (B) 
and (C) were fed the same diet but replaced W/W with 0.25% and 
0.75% of crushed black cumin seeds respectively. This program was 
conducted for six weeks. Four blood samples were randomly taken 
from each group; two samples from each replicate to determine the 
serum level of the minerals.  
The statistical analysis of the data revealed that the treated groups 
(B) and (C) showed significant decrease in the concentration of the 
serum sodium, potassium, and phosphorus compared to control 
group (A), while calcium decreased significantly in group (C) 
compared with the control group. Zinc concentrations found to be 
decreased significantly in both treated groups following the increase 
in the level of Nigella sativa in the treated groups.  
xi 
 اﻟﺨﻼﺻﺔ
ﻣﺴﺘﻮى  اﻟﻤﺠﺮوﺷﺔ ﻋﻠﻰ  اﻟﻜﻤﻮن اﻷﺳﻮدﺿﺎﻓﺔ ﺑﺬورﺮ ا ﺗﺄﺛﻴ اﻟﺪراﺳﺔ ﻟﻠﺘﺤﻘﻖ ﻣﻦهﺬﻩهﺪﻓﺖ 
 ﺟﺎج ﻟﻠﺪاﻟﺪمﻣﺼﻞ  ﻓﻰ ( اﻟﻔﺴﻔﻮر واﻟﺰﻧﻚ- اﻟﻜﺎﻟﺴﻴﻮم- اﻟﺒﻮﺗﺎﺳﻴﻮم-اﻟﺼﻮدﻳﻮم )اﻟﻤﻌﺎدن ﺑﻌﺾ
 .اﻟﻼﺣﻢ
 ﻣﻨﻔﺼﻠﺔ  آﺘﻜﻮت ﻋﻤﺮ ﻳﻮم اﺳﺘﺨﺪم ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ وزﻋﺖ ﻋﺸﻮاﺋﻴًﺎ إﻟﻰ ﺛﻼﺛﺔ ﻣﺠﻤﻮﻋﺎتﻪﺋﺎﻣ
 ﻳﺤﺘﻮى آﻞ ﻣﻨﻬﺎ ﻋﻠﻰ ﺗﺤﺘﻮى آﻞ ﻣﺠﻤﻮﻋﺔ ﻋﻠﻰ ﺗﻜﺮارﻳﻦ  آﺘﻜﻮت33 آﻞ ﻣﺠﻤﻮﻋﺔ ﻰﻓ ج.ب.أ
   . آﺘﻜﻮت51
 ﺟﺮام ﻟﻠﻴﻮم وﺧﺎﻟﻴﺔ ﻣﻦ 001اﻟﻌﻠﻒ اﻟﺘﺠﺎري ﻟﻠﺪﺟﺎج اﻟﻼﺣﻢ ﺑﻮاﻗﻊ ( أ)أﻋﻄﻴﺖ اﻟﻤﺠﻤﻮﻋﺔ 
 ﻠﻌﻠﻒﻟ أﻋﻄﻴﺖ ﺑﺎﻹﺿﺎﻓﺔ( ج)و( ب)ﻤﺠﻤﻮﻋﺔ ﻟﻜﻤﻮن اﻷﺳﻮد وﺳﻤﻴﺖ ﻣﺠﻤﻮﻋﺔ اﻟﺘﺤﻜﻢ، ﺑﻴﻨﻤﺎ اﻟا
 اﺳﺘﻤﺮ هﺬا . اﻟﺘﻮاﻟﻲ ﻋﻠﻰ اﻟﻤﺠﺮوشاﻟﻜﻤﻮن اﻷﺳﻮد ﻣﻦ %57.0و % 52.0ﻧﺴﺒﺔ ى اﻟﺘﺠﺎر
  اﺛﻨﻴﻦ ﻣﻦ آﻞ ﺗﻜﺮار أﺧﺬت أرﺑﻊ ﻋﻴﻨﺎت دم ﻋﺸﻮاﺋﻴﺎ ﻣﻦ آﻞ ﻣﺠﻤﻮﻋﺔ. أﺳﺎﺑﻴﻊ6اﻟﺒﺮﻧﺎﻣﺞ ﻟﻤﺪة 
 ﺘﻴﻦاﻟﺘﺤﻠﻴﻞ اﻹﺣﺼﺎﺋﻲ ﻟﻠﻌﻴﻨﺎت أن اﻟﻤﺠﻤﻮﻋ ﻇﻬﺮأ .ﻤﻌﺎدن ﻓﻰ ﻣﺼﻞ اﻟﺪم اﻟﻩ هﺬىﻻﺧﺘﺒﺎر ﻣﺴﺘﻮ
 ﻣﻘﺎرﻧﺔ  و اﻟﻔﺴﻔﻮراﻟﺼﻮدﻳﻮم و اﻟﺒﻮﺗﺎﺳﻴﻮم ﻓﻲ ﺗﺮآﻴﺰ ﻣﻠﺤﻮظ اﻧﺨﻔﺎض ﺳﺠﻠﺖ (ج) و (ب)
( ج) ﺎ ﻓﻰ اﻟﻤﺠﻤﻮﻋﺔﻣﻠﺤﻮﻇ ﻧﺘﺎﺋﺞ اﻟﻜﺎﻟﺴﻴﻮم ﻣﻨﺨﻔﻀﺔ اﻧﺨﻔﺎﺿﺎ ﺑﻴﻨﻤﺎ آﺎﻧﺖ ،ﺑﻤﺠﻤﻮﻋﺔ اﻟﺘﺤﻜﻢ
 ﻣﻠﺤﻮظ ﺑﻴﻦ اﻟﻤﺠﻤﻮﻋﺎت  اﻧﺨﻔﺎضﻋﻄﺖﻓﺄ  اﻟﺰﻧﻚﺞأﻣﺎ ﻧﺘﺎﺋ،  ﻣﻘﺎرﻧﺔ ﺑﻤﺠﻤﻮﻋﺔ اﻟﺘﺤﻜﻢﻓﻘﻂ
  . ﺗﺒﻌﺎ ﻟﺰﻳﺎدة ﻣﺤﺘﻮى اﻟﻜﻤﻮن ﻓﻰ اﻟﻤﻌﺎﻣﻼتاﻟﻤﻌﺎﻟﺠﺔ
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Introduction 
 
Black cumin (Nigella sativa) is an annual spicy dicotyledonous plant 
grown in countries bordering the Mediterranean Sea. The black cumin 
seeds are used for culinary and medicinal purposes in many countries 
(Hamed and Majdoleen, 1998).  
The seeds of Nigella sativa contained more crude proteins 264.5 g/kg, 
crude fat 102.6 g/kg, crude fiber 370.9 g/kg, ash 48.6 g/kg (AL-
homidan et al, 2002).  
A number of minerals are recognized as essential plant nutrients that 
are directly incorporated into organic compounds synthesized by the 
plant. Of these, potassium, phosphorus, calcium, magnesium and 
sodium are the most important quantitatively and are recommended for 
composition analysis (Özcan, 2006). N. sativa  proved to contain seven 
mineral elements (macro and micro; Fe+++, Cu++, Na+, K+, Ca++, Zn++, 
and P+++) and four vitamins (B1, B6, Niacin, and folic acid) (Hamed 
and Majdoleen, 1998).  
All of the essential minerals are known to have at least one or more 
catalytic function in cells. Some minerals bound to protein of enzymes, 
while others are present in prosthetic groups as chelates (Leeson and 
Summers, 2001). Blood minerals are known to be  important for the 
monitoring of health status  and diagnosis of diseases. Therefore this 
study was designed to evaluate the effects of feeding Nigella sativa 
seeds on the concentration of serum Na+, K+, Ca++, P+++, and Zn++ in 
broiler chicks. This can give an idea about the effect of feeding the 
seeds on the mineral metabolism in broilers.  
Nigella sativa has been used to decrease the elevated levels of calcium, 
sodium and chloride in CCl4 treated rats (Meral and Kanter, 2003). 
 xi
Also it has been used as calcium antagonist (Boskabady and 
Shirmohammadi, 2002), and as antioxidant agent to prevent lipid 
peroxidation (Meral et al., 2001) and prevent or delay carcinogenic 
effect of some toxins such as N-Methyl-N-nitro-N-nitrosoguanidine 
(MNNG). However N. sativa proved to contain: 4418.6 Ca++, 8288.7 
K+, 385.9 Na+, 7494.8 P+++, and 29.64 Zn++  as mg++ /kg of the seeds 
(Özcan, 2006). 
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CHAPTER ONE 
LITERATURE REVIEW 
   
1-1 Nigella sativa 
Is an annual herbaceous plant of the Ronunculacea family and 
commonly known as Habbat El Baraka, in Sudan known as black 
cumin, it grows successfully in the Northern part of Sudan and Darfur 
State especially in Millet and Jebel Marra (Andrews, 1950). 
The important countries of the black cumin production are those 
bordering the Mediterranean Sea, Pakistan and India. Black cumin is a 
native plant that is widely distributed in Egypt and other parts of the 
world (Jensen, 1981).   
1-1-1 Chemical composition of Nigella sativa 
The seeds are rich in nutrients, organic compounds, vitamins, proteins, 
fats and carbohydrates (Babyan et al., 1978). Nigella Sativa seeds 
contain essential amino acids such as lysine and methionine, which are 
usually limited in plant foods. It proved to contain seven mineral 
elements (macro and micro; Fe+++, Cu++, Na+, K+, Ca++, Zn+, and P+++) 
and four vitamins (B1, B6, Niacin, and folic acid) (Hamed and 
Majdoleen, 1998). Özcan, (2006) measured the minerals contents of  
N. sativa and found that the seeds contain Al+++ 75.18, Ca++ 4418.6, 
Cr+++ 2.37, Cu++ 8.67, Fe+++ 83.3, K+ 8288.7. Li+ 2.76, Mg++ 1902.5, 
Mn++ 7.27, Na+ 385.9, Ni++ 4.13, P+++ 7494.8, Zn++ 29.64 as mg per kg 
seeds.  
1-1-2 Medical uses of Nigella Sativa seeds 
The use of black seed spread to the  other part of Africa and the 
Middle East and was well known by the fourteen century when the 
 xiii
prophet Mohammed was reported to have said "hold in the used of 
black seed for it has a remedy for every illness except death". 
The plant is one of the most extensively studied both 
pharmacologically and phytochemically. For thousands of years the 
seeds have been used for culinary and medical purposes. Mahfouz, et 
al., (1960) investigated the role of seeds extract on suppression of 
cough and bronchial asthma. Moreover Gilani et al., (2001) found that 
the crude extract of Nigella Sativa seeds exhibited spasmlytic and 
channel blockade. This activity is concentrated in the organic fraction, 
which is useful for diarrhea and asthma in traditional medicine.   
Hashem and El-kiey, (1982) used the seed to help patient to 
disintegrate renal calculi. El-Dkhakhny, (1965) reported on the 
pharmacologic properties of the active principle (Thymoquine and its 
polymer Nigllon). He reported that among the activities of the active 
principle and polymer one, cholertic  and uricosuric activities. In 
addition, Hassan and El-Dakhakhny, (1992) reported that the active 
principle of Nigella sativa (Thymoquine) and its polymer Nigellon 
have pharmacologic properties such as chloretic and uricosuric 
activities. Moreover, Houghton et al., (1995) and Al-Ghamdi, (2001) 
found that the oil had an anti-inflammatory action with inhibition of 
eicosanoids generation and membrane lipid peroxidation. Moris, 
(2000) and Akhtar and Riffat (1991) reported that the different crude 
extract of Nigella Sativa were tested for anti-microbial effectiveness 
against different bacterial isolates and anti parasitic effect.   
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Fig (1) Nigella sativa seeds  
 
 
 
Fig (2) Nigella sativa Plant (Flowers) 
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1-1-3 The effect of Nigella sativa on serum Minerals 
Nigella Sativa and Urtica dioica treatment have been used to 
ameliorate the disturbances of anemia, some minerals, and bodies 
defense mechanism in CCl4 treated rats. The CCl4 treatment for 45 
days significantly increased the serum K+ and Ca++ without change in 
serum Na+. Nigella Sativa or Urtica dioica treatment (alone or 
combination) for 45d stating d 46 significantly decreased the elevated 
serum K+ and Ca++ . They attributed the increased serum Ca++ level to 
the decreased liver function induced by CCl4 and concluded that N.S 
or/ and U.D treatment might decrease the CCl4-induced disturbances of 
some minerals. The cause of hyperkalemia in patient with hepatic 
disease has been suggested to be related to the impaired ability to 
handle a K+ load, because of reduction in urinary excretion and 
perhaps to impaired K entry into cells. (Meral and Kanter 2003). Atia 
et al., (2002) studied the stimulatory effect of Nigella arvensis on 
sodium transport in renal epithelial of toad kidney and report that 
Nigella arvensis extract caused an increase of the apical membrane 
area of epithelium, and that might be due to membrane trafficking and 
Na+-channel insertion in the apical membrane. This finding suggested 
the stimulation of epithelial transport by promoting the exocytotic 
transfer of membranes from the cytoplasmic compartment into the 
membrane surface.  
Boskabady and Shirmohammadi, (2002) studied the effect of aqueous 
extract of  Nigella Sativa on isolated tracheal chains of Guinea Pig 
compared with Diltiazem a known calcium channel  blocker. Their 
results showed no significant difference between them. These 
similarities strongly support the idea of an inhibitory effect of Nigella 
Sativa on calcium channels. The results of their studies suggested that 
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calcium antagonistic effect of N. sativa may contribute to the 
bronchodilatory effect of this plant. 
Gündüz et al., (2002) study the serum trace elements status of rabbits 
supplemented with Nigella sativa, vitamins C and E, and Selenium 
against damage caused by N-Methyl-N-nitro-N-nitrosoguanidine. 
They concluded that the effects of MNNG were reduced by the 
addition of  Nigella sativa and antioxidants such as vitamin C, E, and 
selenium.  
1-2 Minerals 
Trace mineral needs of poultry had received little attention over last 
40 years compared to other aspects of nutrition, such as energy and 
amino acids (Leeson, 2003). There are about 40 inorganic elements 
found to exist in animal body. Out of these, 14 elements have been 
observed to have specific function in animal body and metabolic roles, 
the rest are not fully established. So these 14 elements are grouped as 
“essential” and the rest are either semi essential or nonessential (Singh, 
1981). The essential nature of trace element is widely accepted. The 
indispensable feature of the most prominent of these trace elements 
rests on their role as functional or structural components of crucial 
metaloenzymes or metaloprotein (Keen and Graham, 1989). (Singh, 
1981) reported that each essential element serves one or more of four 
functions: as a constituent of skeletal structures, involved in 
maintenance of colloid state of body matter, and its related function,  
maintenance of acid-base balance of body tissues and as apart of 
enzymes and other biological units.                                                             
1-2-1 Sodium  
Sodium is the primer extracellular cation and its content in the extra 
cellular fluid largely determines its volume (Whittow and Burns, 
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2002). The body contains approximately 0.2% of sodium, some of 
which is localized in the skeleton in an insoluble, rather than an inert 
form, but the larger proportion is found in the extracellular fluid 
where it makes up to 93% of the bases of the blood serum (Maynard 
et al., 1979). In chickens the sodium content of plasma is around 8.4 
mg/ml (Leeson and Summers, 2001).  Sodium salts are readily 
absorbed from intestine and excreted through kidneys (Singh, 1981). 
The body has the ability to conserve its supply by decreasing 
excretion if the intake is low, birds increase their water intake if diet is 
high in salt and thus excrete the excess intake (Leeson and Summers, 
2001).   
One of the main functions of sodium is to maintain body fluid 
volume, pH and optimum osmotic relationships, Most of 
mitochondrial enzymes are activated by intracellular ions K+ and 
Mg++ and inhibited by extra cellular Na+ (Leeson and Summers, 
2001). In addition, sodium involved in controlling passage of nutrients 
into cells and water metabolism in general, also associated with 
muscle contraction (Maynard et al., 1979).  
A deficiency of sodium leads to a lowering in the osmotic pressure 
and a change in acid-base balance in the body, falls of cardiac out put, 
increase in haematocrit, decreased elasticity of subcutaneous tissues, 
and impaired renal function leading to increase uric acid level in 
blood, resulting in shock and death (Leeson and Summers, 2001).   
Sodium deficiency in layers results in retarded growth reduced feed 
utilization and poor egg production. The severely low sodium diet 
results in eye lesion, reproductive disturbances and finally death 
(Singh, 1981). A deficiency of this element in animals results in lack 
of appetite, a decline of growth, loss of weight and production in the 
adult (Maynard et al., 1979). Classical earlier studies showed that 
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sodium requirement for young birds to be around 0.5% of the diet 
(Leeson and Summers, 2001).  
Murakami et al., (1997) reported that diet sodium level of broilers up 
to 21 days old should be at least 0.25% of the diet. Sodium becomes 
more toxic above 0.5% of the diet. At around 0.35% sodium, birds will 
drink much more water, and this sometimes is regarded as toxic. High 
levels of diet sodium adversely influence electrolyte balance and at 
high levels can cause water intoxication (Leeson and Summers, 2001). 
Damron, (1998) showed no adverse effect when offering layers water 
for six weeks with up to 800-ppm sodium.    
Differences in response may be related to strain of birds used, since 
Wideman and Nissli, (1992) indicated differences in pullet strain 
response to receiving water with 10 gm Na Cl / liter. Those authors 
concluded that susceptible strains have much smaller kidney 
glomerulus than do other strains that are unaffected by the saline 
water. 
1-2-2 Potassium 
Potassium is the third more abundant element of the animal body (Mc 
Dowell, 1992) and the main intracellular cation.   
Potassium also known as electrolyte, it is an essential (major) mineral 
(MIT, 2005). In contrast to sodium, body potassium is primarily within 
the cell .The blood cells contain approximately 25 times as much 
present in the plasma. Muscle and nerve cell are also very high in 
potassium (Leeson and Summers, 2001). Potassium content of the 
body is similar to sodium content, but it exists primarily as a cellular 
constituent.   
Potassium, like sodium is readily absorbed, and the excess over the 
body needs is immediately excreted .This excretion normally takes 
place in the urine to the extent of 90%, but profuse sweating diverts a 
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large portion through this channel. Adrenal hormones cause the kidney 
to conserve sodium but increase the excretion of potassium (Maynard 
et al., 1979). 
Potassium appears to carry out many of the same functions in side the 
cell that sodium performs in the plasma and interstitial fluid (Leeson 
and Summers, 2001). It participates on the process that are essential to 
the body homeostasis, such as acid-base equilibrium, osmotic presser 
regulation, development of membrane potential of cells (nerve 
transmission, muscle activity, cardiac function ), activation of 
numerous intracellular  enzymes, and glucose and amino acid 
absorption and transport  (Rinehart et al., 1968; Reece, 1996; Leeson 
and Summers, 2001).    
Nevertheless potassium does not work alone, and the correct  balance 
between  Na+, K+, and Cl-, is necessary for best animal performance, 
bone development, egg shell quality and amino acid use (NCR, 1994).    
Potassium requirements as low as 0.17-0.2 % of the diet have been 
reported, although more recent studies showed values of 0.4 -0.6% 
(Hooge and Cumming, 1995). For adult males, Chavez and Kratzer, 
(1979) suggested 0.06 dietary potassium is adequate for survival, even 
though some dehydration occurred. Anstic, (1983) showed higher 
potassium requirement for normal vs. hyperuremic birds, suggesting 
that potassium is needed for uric acid excretion.    
1-2-3 ZINC 
The content of Zinc in the body is approximately 3 mg % (Maynard 
etal., 1979). Its highest concentrations is in muscles (65%), in red and 
white blood cells, skin, bones, liver, kidneys, pancreas, eye retina, 
male prostate gland, and sperm. It makes cell membrane strong (MIT, 
2005). 
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The absorption occurs in small intestine where a number of zinc 
transporter have been identified in villous epithelial cells, but a 
detailed picture of  the molecules that involved in zinc absorption is 
not yet in hand (Krebs, 2000). Zinc competes with Cu for absorption 
from the intestinal tract, the relation between Cu and Zn is very much 
similar to that between calcium and phosphorus (Kargin   et al., 2004). 
Cysteine and methionine improves absorption as does yeast. Zinc 
absorption also affected by certain medication, which decreases its 
absorption, some of which cause zinc deficiency (MIT, 2005). The 
homeostasis is regulated largely by its uptake and loss through the 
small intestine, intestinal excretion of zinc occurs via shedding of 
epithelial cells in pancreatic and biliary secretion (Krebs, 2000).                                      
Zinc functions are known to participate in cell-energy metabolism for 
growth and development, in cell signaling system, in immune system, 
in neurological development, and in reproduction (MIT, 2005). Zinc 
functions in several enzyme system notably respiratory carbonic 
anhydrase which contain 0.3% of zinc and found in RBCs and 
eliminate carbon dioxide. Zinc also acts as activator for alkaline 
phosphatase. It also plays a role in keratinization and calcification. It is 
evident that zinc function at the enzyme level, and this appears to be 
true for the antagonizing effect for calcium (Maynard et al.,  1979). 
Zinc is also essential for insulin structure and function.  
In chickens, the deficiency of zinc causes retardation of growth, 
shortening and thickening of bones, poor feathering and later keratosis.   
Some meals as (Soya bean, skim milk meals and peas contain a factor 
which reduces the zinc availability to birds (Singh, 1981).  
Clinical symptoms attributed to chronic zinc deficiency include 
impaired immune function, increased susceptibility to infections, poor 
wound healing, persistent skin disorders, and poor growth (Kargin et 
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al., 2004). A substantial evidence was reported that adding zinc above 
the optimum requirements enhances disease resistance in chickens 
(Breger, 1996). 
1-2-4 Calcium and phosphorus 
Calcium and phosphorus often discussed together as they are closely 
related in metabolism, especially in bone formation (Leeson and 
Summers, 2001). Adequate calcium and phosphorus nutrition is 
dependent upon three factors: sufficient supply of each element, vital 
ration between them, and presence of vitamin D (Maynard et al.,  
1979). 
Approximately 99% of calcium and 88% phosphorus of the body are 
present in bone. The 1% of body calcium which occur out side the 
bone is widely distributed throughout the organs and tissues. Blood 
cells are almost or entirely devoid of calcium but the plasma in health, 
contain 9-12 mg/dl in most species which occur in two forms the 
soluble ionized form (60%), and bound with protein, primarily 
albumin and plasma proteins. Whole blood contains from 35 to 45 
mg/dl of phosphorus, most of which is in the cells. The element occurs 
in various forms: principally organic combination, and the inorganic 
phosphorus, which occur in the plasma in the health its level generally 
lies between 4-9mg/dl depending upon age and species. The plasma 
phosphorus level changed more easily by dietary levels than the 
calcium levels (Maynard et al.,  1979). The major site of calcium and 
phosphate active absorption, is the upper jejunum where they are 
actively absorbed (Stahl et al., 1984). One function of vitamin D is the 
promotion of phosphorus and calcium absorption through the 
formation of calcium binding protein (Maynard et al., 1979). Calcium 
is absorbed by two distinct mechanisms active, transcellular 
absorption occurs only in the duodenum when calcium intake is low. 
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This process involves import of calcium into the entrecote, transport 
across the cell, and export into extracellular fluid and blood. Calcium 
enters the intestinal epithelial cells through voltage-insensitive 
channels and is pumped out of the cells via calcium ATPase. The rate-
limiting step in trans-cellular calcium absorption is transport across the 
epithelial cell, which enhanced greatly by the carrier protein calbindin, 
the synthesis of which is dependent totally on vitamin D. Passive, 
Para cellular absorption occurs in the jejunum and ileum and to much 
lesser extent, in the colon when dietary calcium levels are moderate or 
high. In this case ionized calcium diffuses through tight junctions into 
the basolateral spaces round entrecotes, and hence into blood. Such 
transport depends on having higher concentrations of free calcium in 
the intestinal lumen than in blood (Bronner, 1998). The low levels of 
dietary calcium influences calcium absorption as high dietary levels 
depress efficiency of absorption. This adaptation to intake is probably 
mediated by modulation of renal 25hydroxy cholecalciferol -1-
hydroxylase activity (Omdahl and DeLuca, 1977). Chronic intakes of 
high dietary calcium may also cause hyperactive secretion of 
calcitonin and bone abnormalities such as osteoporosis (dense bone) 
(Krook et al., 1969). Lactose may promote absorption by interacting 
with absorptive cells of the intestine to increase their permeability to 
Ca+2 ions (Armbrecht and Wasserman, 1976).  
Phosphorus is mainly absorbed as inorganic phosphate in the upper 
small intestine. Phosphate transported into epithelial cells by co 
transport with sodium, and expression of these transporters is 
enhanced by vitamin D (Bowen, 2004). 
The main function of calcium in the animal is as structural and other 
functions include its need in blood coagulation, muscle contraction 
function, and normal neuromuscular irritation. It is an important 
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components of intercellular cement which hold cell together. In birds, 
calcium has additional function of being the main mineral component 
of egg shell (Roudybush, and Grau, 1987). Calcium also required 
along with potassium and sodium for normal heart rhythm, as well as 
playing role in acid-base balance in the body (Leeson and Summers, 
2001). Similarly, phosphorus being a constituent of organic 
compounds is involved almost in every aspect of metabolism (Singh, 
1981). Phosphorus plays an important part in muscle coordination, 
energy, carbohydrate, amino acid, and fat metabolism, nervous tissue 
metabolism, normal blood chemistry, skeletal growth and transport of 
fatty acids and other lipids. Phosphate is an important part of nucleic 
acids, DNA and RNA. It is a component of many coenzymes and is 
involved in the storage and transfer of energy in phosphorylated 
compounds of glucose and its derivatives of other sugars (Leeson and 
Summers, 2001).   
Birds are quite tolerant to high dietary calcium levels, since there is a 
negative correlation between diet calcium level and percentage of 
absorption. Calcium requirement for young birds up to time of sexual 
maturity, need to have a calcium: phosphorus ratio of 2:1 in the diet 
(Leeson and Summers, 2001). In young birds, calcium and phosphorus 
deficiency will result in rickets characterized by soft and rubbery 
bones (Singh, 1981). Severe deficiency or lack of availability of 
phosphorus in the diet results in early loss of appetite, weakness and 
death within period of 10-12 days. Less severe deficiency causes 
rickets and poor growth, but apparently does not reduce the 
phosphorus level of blood to an extent that it interferes with the 
availability of phosphorus for the formation of high energy 
phosphates, DNA, RNA, and enzymes (Harms et al., 1999).  
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Most signs of calcium toxicity are similar to phosphorus deficiency, 
many of which are often indistinguishable from calcium deficiency. 
Excess calcium cause formation of urolith in the kidney, which can 
damage it's structure (Leeson and Summers, 2001). Toxicity of 
calcium is often explainable on the basis of changes to digesta pH 
where high levels affect the solubility of other minerals (Shafey, 
1993). 
Lent and Wideman, (1994) suggested that urolithiasis can be prevented 
or treated by using urine acidifiers such as ammonium sulfate or 
methionine hydroxy analogue. Too higher levels of phosphorus are 
associated with induced calcium deficiency (Leeson and Summers, 
2001).   
 
 
 
 
 
 
 
 
CHAPTER TWO 
MATERIALS AND METHODS 
 
The present study was conducted in the Department of Biochemistry, 
Faculty of  Veterinary Medicine, University of Khartoum. The ambient 
temperature ranged from  30C to 40 °C. 
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2-1- Experimental birds   
A hundred one day old white broilers chicks, brought from Koral 
Company Hatcheries (in Khartoum) and transferred to the research 
unit in Faculty of Veterinary Medicine. All chicks were adapted to the 
basal diet for three days then they were divided into three groups 
randomly. Each group included 33 birds distributed into subgroups and 
replicates with about 15 birds per pen. All the birds were vaccinated 
against Newcastle disease at the first week of age and against gumboro 
disease at the second week and revaccinated again after two weeks 
with Newcastle vaccine.  
2-2- Housing and management 
The birds housed in Poultry house of 5x10m with concrete floor and 
open mesh sides set over a half-meter brick barrier. The eastern and 
western sides permanently covered with jute sacks to protect from 
direct sun light. 
2-3- Feeding program                       
The birds were fed on a commercial broiler chicks diet 100 
g/day/chick and distributed three treatments as follows: 
Group (A):This group was give the commercial and kept as control. 
Group (B): In this group, the commercial diet contained 0.25% of 
Nigella sativa (black seeds) replaced (w/ w). 
Group (C): In this group the commercial diet, contained 0.75% of 
Nigella sativa replaced (w / w).  
Nigella sativa seeds obtained from the local market and crushed just 
before addition to the diet. The viability of the seeds is confirmed by 
germination test according to Ista, (1976). 
2-4- Blood samples Collection 
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Blood collection was carried out at the sixth week of the experiment. 
Four birds per treatment were randomly selected and bled via wing 
veins using sterile needles and syringes. For serum biochemical 
studies, about 5 ml of blood were collected into plain blood containers 
and left for 3 hours for serum separation. Serum was obtained by 
centrifugation and the serum samples were stored in a deep freezer at 
(-10°C) until analyzed. 
2-5 Determination of Mineral concentrations 
2-5-1 Sodium and Potassium Determination 
Serum sodium and potassium were determined using flame photometer 
according to Varely et al., (1980). 
Principle  
In flame photometer, a solution containing the substance to be 
determine was passed under carefully controlled conditions as a very 
fine spray into the air supply to the burner. In the flame the solution 
was evaporated and the substrate was first converted to the atomic 
state. As the temperature was raised the thermal energy of the flame 
made the electrons able to be absorbed. Light of characteristic wave 
length is emitted and passes through specific filter for sodium or 
potassium onto a selenium cell, and the amount was read on a 
galvanometer.  
 
Reagents  
Stock standard of sodium  
58.5g of sodium chloride were dissolved in one liter of distilled water.  
Working sodium standard   
High standard: 8ml of stock standard in one liter distilled water. 
Low standard: 7ml of stock standard in one liter distilled water. 
Stock standard of potassium 
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7.5g of potassium chloride in one liter distilled water. 
Working potassium standard  
 High standard: 7ml of stock potassium chloride in one liter distilled 
water. 
Low standard: 5ml of stock potassium chloride in one liter distilled 
water. 
High standard of sodium and Potassium 
8ml of high sodium standard and 7 ml of high potassium standard then 
made up to one liter with distilled water.  
Low standard of sodium and Potassium 7 ml of low sodium 
standard and 5 ml of low potassium standard were mixed, the volume 
was made up to one liter distilled water. 
Procedure 
The flame photometer was used as follow: the butane, burner, air 
compressor were adjusted. The zero point of the galvanometer was 
adjusted against distilled water, and the 100 point of sodium or 
potassium was adjusted against the high standard of each, after 
selecting the wave length key of sodium or potassium. For either 
sodium or potassium 0.1ml serum sample was diluted in 9.9ml of 
distilled water. The concentration of sodium was 140 mEqu/L and of 
potassium 5mEqu/L. the diluted sample was read against the low 
standard of both sodium and potassium. 
Calculations 
Serum sodium (mEq/L) = Reading of the unknown X140mEqu/L 
                                           Reading of the low standard of  Sodium  
*Normal  Ranges for Sodium          
   138 – 146  mEq /L  (Fernardez and Khan, 1971) 
  
 Serum potassium (mEq/L) = Reading of the unknown X5mEqu/L 
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                                             Reading of the low standard of Potssium 
*Normal  Ranges for Potassium         
   3.8 – 5.0  mEq /L  (Fernardez and Khan, 1971)  
 
2-5-2 Calcium Determination 
    Serum calcium was determined using flame photometer according 
to Gindler and King, (1972). 
 Reagents 
 Chloranilic acid (0.5%) 
       0.5 g of Chloranilic acid was dissolved in 100 ml distilled water 
containing 0.4 ml ethanolamine. Then 50 mg sodium cyanide was 
added. The solution was allowed to stand overnight and the clear layer 
was stored in the refrigerator.  
Ferric nitrate 
10 g of ferric nitrate were dissolved in 200 ml distilled water and 30 
ml of NH3SO4 and the solution was made up to 250 ml with distilled 
water.  
 Standard stock solution  
      0.25 g of calcium carbonate was dissolved in 0.1 HCl and made up 
to 100 ml with acid.  
 
Working standard solution 
     4.0 ml of stock solution was dissolved in 100 ml distilled water.  
Calcium chloride stock solution  
   1.0 ml of stock solution was dissolved in 100 ml distilled water.  
Procedure 
      1- In three test tubes marked: test, blank, standard. 0.5 ml serum 
+1.0 ml of 0.5% Chloranillic acid were added to the test tube. Into 
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standard  tube 0.5 ml of working standard +1.0 ml of Chloranillic acid 
were added and stand for 15 minutes. Ferric nitrate was used as blank.  
       2- The standard tube and the test centrifuged at 3000(rpm) for 5 
minutes. The precipitate washed with distilled water and centrifuged, 
decanted, and drained. The precipitate was dissolved in 4 ml of 4% 
ferric nitrate. Then stand for 5 minutes.  
        3- The three tubes (test, blank, standard) were read at 500 nm.  
Calculation 
Calcium (mg/100 ml)   =     Test – Blank X 10 
                                               STD –Blank 
Normal  Range          
  4.5 – 5.5 mEq /L   
  9 – 11 mg / 100 ml (Annio, 1964) 
2-5-3 Phosphorus Determination  
 Serum phosphorus was determined according to Varley, (1967). 
Reagent 
10%Trichloroacetic acid  
10 gm of trichloro acetic acid dissolved into 100 ml distilled water. 
 
 
 
Ammonium Molybdate  
15 gm of ammonium molybdate were dissolved in about 400 ml 
distilled water, 100 ml of 10n sulphuric acid was added, and the 
solution was made up to 800 ml with distilled water.  
Metol 
 1 gm of P-methyl aminophenol was dissolved in 100 ml of 3% 
solution of bisulphate. 
Standard  
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0.2197 gm of potassium dihydrogen phosphate was dissolve-ed and 
up to 1 liter of distilled water. Few drops of chloroform was added.  
Procedure  
1- In three test tubes marked: test, blank, standard, 1 ml of plasma 
was put into test tube, and 9 ml of 10% trichloroacetic acid, then 
filtered. 5 ml was taken from the supernatant.  
2- 0.5 ml of working standard + 4.5 ml of 10% trichloroacetic acid 
were put into the standard tube.  
3- 5 ml of 10% trichloroacetic acid was put into blank tube. Then 1 ml 
of ammonium molybdate solution was added to all tubes and mixed. 1 
ml of Metol was added and mixed. Then allowed to stand for 30 
minutes at room temperature. Then the three tubes were read at 
680nm. 
Calculation   
  Phosphorus (mg/dl) = test X5 
                                        STD 
 
2-5- 4 Zinc Determination  
Zinc was determined by atomic absorption spectrophotometer. The 
measurement by atomic absorption required atomic cloud of the 
sample solution which participate from thermal dissociation of its 
chemical component. The proper flame conditions remains most of 
atoms in the ground state form and able to absorb light at the special 
analytical wavelength of light and this utilized in atomic absorption 
spectrometry.  
 For the determination of zinc the sample was diluted 1:5 with 
deionized water then analyzed using Atomic Absorption Spectrometer 
(Varian model-220 FF., ASTM 4692-02) with zinc lamp and 
wavelength 213.9nm.  
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Standard condition: 
     Stock standard for zinc was 500mg/l. dissolve 0.5 g of zinc metal 
in a minimum volume of (1+1) HCl and dilute to one liter with 1% 
HCl.  
Dilute with 50% (v/v) glycerol. A 5% (v/v) glycerol solution were 
used as blank solution.  
2-6 Statistical analysis 
Analysis of variance (ANOVA) and mean separation were used for 
statistical analysis of the data (Gomez and Gomex, 1984) by using 
SAS computer programmer (SAS, 1982).  
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER THREE 
RESULTS 
 
The effect of feeding crushed seeds of Nigella Sativa to broiler chicks 
as 0.25% and 0.75% of the diet resulted in decreased (p< 0.05)  levels 
of sodium, potassium, and phosphorus. The result of Zinc obtained 
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showed  significant difference between two treated groups (B) and (C). 
The calcium was only decreased significantly in the high dose 0.75% 
N.sativa (c).Table (1). 
 
Table (1) Effect of feeding of crushed Nigella Sativa seeds on serum minerals 
levels of broiler chicks.  
 
Sodium  mEq/l                     130+ 1.08 a                   123+ 0.853 b                    122.5+ 1.19 b 
Potassium  mEq/l                  4.4+ 0.041 a            4.175+ 0.0629 b    4.05+ 0.0289 b 
Calcium  mg/dl                      7.5+ 0.0866 a               7.3+ 0.07637 a                7.2+ 0.0707  b 
Phosphorus  mg/dl                 4.3+ 0.05 a                    3.9+ 0.0866 b                3.75+ 0.0645 b 
Zinc  mg/l                            1.25+ 0.02886 a           1.15+ 0.02886 b             1.033+ 0.0333 c 
 
Means + SE within the same row having different small letters are significantly 
different.  
3-1 Serum Sodium concentration 
The effect of feeding black cumin (N. sativa) on  serum Sodium 
concentration is presented in Table (1), Fig (3). 
The control group which received 0.0% of N. sativa showed   total 
mean value 130 + 2.0412 mEq/L. The treated groups showed 
significantly (P<0.05) lower levels of sodium, compared to the control 
group, they showed total means of 123.75+ 0.853 mEq/L and 122.5 + 
1.19 mEq/L for 0.25% and 0.75% of  respectively.  
 
Fig (3): The effect of feeding crushed Nigella Sativa seed on serum Sodium 
levels in broilers chicks   
 
N. Sativa% 
Variable  
   
Group(A) 
0.00%  
Mean +SE 
Group(B) 
0.25% 
Mean +SE 
Group(C) 
0.75% 
Mean +SE 
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Group (A) 0.00% Nigella Sativa. 
Group (B) 0.25% Nigella Sativa.                               
Group (C) 0.75% Nigella Sativa. 
 
3-2 Serum Potassium concentration 
The effect of feeding black cumin (N. sativa) on 
serum Potassium concentration is presented in Table (1), Fig (4). 
The control group which received 0.0% of Nigella sativa showed total 
mean value 4.4 + 0.040 mEq/L. The treated groups showed 
significantly (P<0.05) lower levels of Potassium, compared to this 
group, as they reported total means of 4.175+ 0.0629 mEq/L and 4.05 
+ 0.0289 mEq/L for 0.25% and 0.75% of Nigella sativa respectively. 
 
Fig (4): The effect of feeding crushed Nigella Sativa seed on serum Potassium 
levels of broiler chicks 
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Group (A) 0.00% Nigella Sativa. 
Group (B) 0.25% Nigella Sativa.                               
Group (C) 0.75% Nigella Sativa.  
 
3-3 Serum Calcium concentration 
The effect of feeding black cumin (N. sativa) on  serum calcium 
concentration is presented in Table (1) Fig (5). 
The control group (A) which received 0.0% of Nigella sativa showed 
total mean value 7.5+ 0.0866 mg/dl. The treated group (B: 0.25% N.S) 
showed insignificantly difference compared to control group. Group C: 
0.75% N.S,  showed significantly (P<0.05) lower levels of Calcium, 
compared to control group (A), as they reported total means of 7.3+ 
0.07637 mg/dl and 7.2 + 0.0707 mg/dl for 0.25% and 0.75% of Nigella 
sativa respectively. 
 
 
 
Fig (5) Effect of feeding of crushed Nigella sativa seed on serum Calcium 
levels of broiler chicks 
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Group (A) 0.00% Nigella Sativa. 
Group (B) 0.25% Nigella Sativa.                               
Group (C) 0.75% Nigella Sativa. 
 
 3-4 Serum Phosphorus concentration 
The effect of feeding black cumin (Nigella sativa) on  serum 
Phosphorus concentration is presented in Table (1), Fig (6). 
The control group which did not receive Nigella sativa showed    total 
mean value 4.3+ 0.05 mg/dl. The treated groups showed significantly 
(P<0.05) lower levels of Phosphorus, compared to the control group, 
the total means are 3.9+ 0.0866 mg/dl and 3.75 + 0.0645 mg/dl for 
0.25% and 0.75% of Nigella sativa respectively. 
  
 
 
 
 
Fig (6) Effect of feeding of crushed Nigella Sativa seed on serum Phosphorus 
levels of broiler chicks. 
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Group (A) 0.00% Nigella Sativa. 
Group (B) 0.25% Nigella Sativa.                               
Group (C) 0.75% Nigella Sativa. 
 
3-5 Serum Zinc concentration 
The effect of feeding black cumin (Nigella sativa) on  serum zinc 
concentration is presented in Table (1), Fig (7). 
The control group which received 0.0% of Nigella sativa showed total 
mean value 1.25+ 0.0289 mg/L. The treated groups showed significant 
differences in levels of zinc, compared to the control group, the total 
means are 1.15+ 0.0289 mg/L and 1.033+0.0523 mg/L for 0.25% and 
0.75% of Nigella sativa respectively. There were significant 
differences between groups (B) and (C).  
 
 
 
 
Fig (7) Effect of feeding of crushed Nigella Sativa seed on serum Zinc levels of 
broiler chicks 
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CHAPTER FOUR 
 xxxviii
DISCUSSION 
 
In the present work the effects of feeding different levels of crushed 
seeds of N. sativa on the concentration of selected serum minerals 
were estimated in broiler chicks.  
The addition of the seeds on the diet was found to be dose dependent.  
4-1 The effect of feeding crushed N. sativa seeds on serum Sodium 
level 
Sodium plays a central role in water osmotic regulation in the body. 
Hypernatremia is an un common clinical abnormality associated with 
hyper osmolality of Extracellular fluid which lead to loss of 
intracellular fluid resulting in a marked alteration in the cell, especially 
in central nervous system. Hypernatremia occurs in salt poisoning or 
when pure water intake has been denied. Hyponatremia is a frequent 
clinical finding, especially in animal with large losses of intestinal 
fluid. It also a characteristics of adrenal insufficiency result in cellular 
overhydration which lead to neurological signs due to alterations in 
nerve cell function (Kaneko, 1980). 
In the present work the mean serum sodium concentration in the 
control group was found to be 130 mEq/L. In the treated groups 
significant (p<0.05) decrease was observed in the level of serum 
sodium concentration. 
It is suggested that the effect of Nigella sativa on sodium is due to the 
increase of the apical membrane areas of the epithelium. 
 Atia et al., (2002) stated that Nigella arvensis  stimulated the 
epithelial transport by promoting the exocytotic transfer of membranes 
from the cytoplasmic compartment into the membrane surface. Similar 
results were obtained with insulin (Erlij et al., 1994), and aldosterone 
(Blazer-Yost et al., 1998). Aldosterone increases the number of apical 
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membrane Na+ channels and this presumably increases intracellular 
Na+ (Murray et al., 1996). 
4-2 The effect of feeding crushed N. sativa seeds on serum 
Potassium level 
Potassium has an important role, that it serves to maintain the  
intracellular osmotic pressure, as well as in carbohydrate metabolism 
since many enzymes involved are potassium dependent.  
Hyperkalemia is the most frequent result of acidosis causing a 
movement of intracellular potassium to the extracellular fluid. 
Hyperkalemia occur also in acute renal failure. The principal danger of 
hypokalemia is cardiac arrest. Death usually occurs when the serum 
potassium levels is 10-12 mEq/l.  
Hypokalemia may result from decreased intake, vomiting, diarrhea, 
administration of potassium free fluid, prolonged adminstration of 
drugs that have some mineralocorticoid activity may promote 
potassium excretion and result in hypokalemia, alkalosis may cause a 
marked hypokalemia (Kaneko, 1980). Meral and Kanter, (2003) 
reported that there is a significant decrease in the elevated level of 
potassium in CCl4 treated rats.  They suggested that hyperkalemia was 
due to impaired ability to handle a K+ load and decrease the excretion. 
In the present study potassium was decreased in the two treated 
groups. It is suggested that the decreased level of K+ could be due to 
its increased excretion. Nigella arvensis showed similar effect to that 
of aldosterone (Atia et al., 2002). Aldosterone is  one of 
mineralocorticoids that increase the secretion of  potassium (Murray et 
al., 1996) 
4-3 The effect of feeding crushed N. sativa seeds on serum 
Calcium and phosphorus levels 
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Over 70% of body ash consist of calcium and phosphorus.                          
99% of Ca++ and 80-85% of P+++ are contained in the skeleton and 
teeth. The minor portion in the extracellular fluid although negligible 
amount, play an extremely and critical functions. 
Calcium has an important role in neuromuscular excitability, capillary 
and membrane permeability, muscle contraction, nerve transmission, 
and blood coagulation.  
Phosphorus outside the skeleton plays an even more fascinating role. It 
is in vital cellular structures and serves in the degradation and 
synthesis of numerous carbon compounds. High-energy phosphate 
bonds plays a fundamental role in storage, liberation and transfer of 
energy. The ability of phosphorus to be excreted either as H2PO4- or 
HPO42- gives a broad margin of the acid-base metabolism in the body. 
Hypercalcemia, an increase in calcium concentration is found during 
hyper parathyroidism, primary or secondary ,the classical picture of 
primary hyper parathyroidism is that of hypercalcemia and 
hypophosphotemia. Hypercalcemia may be induced by administration 
of excessive amount of vitamin  D or vitamin  D like substances. In 
herbivorous animals the same substances that cause 
hyperphosphatemia and to a lesser degree can cause hypercalcemia 
(Kaneko, 1980). Hypercalcemia is a frequent finding (with decreased 
phosphate) in horses  with chronic renal failure (French et al., 1999). 
Hypocalcemia is one of the most constant and characteristic feature of 
impaired parathyroid function. Deficiency of vitamin D often causes 
pronounced hyperphosphatemia in early stages followed later by fall in 
serum Ca++. In sheep sudden deprivation of feed and forced exercise  
may cause marked depression of serum Ca++ (Kaneko, 1980). Ca++ exit 
from the cell by the Ca++-Na+ exchanger and this is the principal route. 
In resting myocyte it help to maintain the a low level of free 
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intracellular Ca++ by exchange one Ca++ for three Na+. This exchange 
contributes to relaxation. But  may run in the reverse direction during 
excitation. Because of the Ca++-Na+ exchanger, anything that cause 
intracellular Na+ to increase will secondarily cause Ca++ to increase 
(Murray et al., 1996). Nigella arvensis increased intracellular Na+  
(Atia et al., 2002) thus Nigella Sativa may have similar effect and 
increased the intracellular Ca++ and decreased the extracellular Ca++. 
This result is in contrast with the result obtained by Boskabady and 
Shirmohammadi, (2002) which showed no significant difference 
between extract of Nigella sativa and Deltiazem a known calcium 
channel blocker. These similarities strongly support the idea of an 
inhibitory effect of Nigella sativa on calcium channels. Diltiazem or 
any other calcium channel blocker prevent the movement of calcium 
from the extracellular into the cell. This will alternatively increase the 
extracellular or serum calcium concentration. So far, no data is 
available on the effect of Nigella sativa on serum phosphorus level in 
broiler chicks. 
4-4 The effect of feeding crushed N. sativa seeds on serum Zinc 
level   
Zinc is a component of a number of enzymes, particularly carbonic 
anhydrase, carboxypeptidase A, and dehydrogenases acting on alcohol, 
glutamate, glyceraldehydes-3-phosphate, and lactate. Zinc is present in 
the pancreatic islet cells associated with insulin production and the 
combination of insulin with zinc increases the duration of its action. 
Zinc seems to be important for the synthesis of RNA and DNA and for 
cell division (Varely et al., 1980). Zinc also has an antioxidant effect 
and found in the structure of the enzyme superoxide dismutase (SOD) 
(Schwartez et al., 1994).  
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Gündüz et al., (2002) studied the status of serum trace minerals of 
rabbits supplemented with Nigella sativa, vitamins C, E, and Selenium 
against damage caused by N-Methyl-N-nitro-N-nitrosoguanidine, 
(MNNG) which is a carcinogenic element in which free radicals are 
known to cause DNA damage, resulting in permanent, irreversible 
genetic cell changes. It is known that some vitamins and trace 
elements that have antioxidant properties prevent the destructive 
effects of free radicals. They concluded that the effect of MNNG 
might be reduced by the addition of Nigella sativa.  When antioxidant 
vitamins were added to the diet of rabbits, changes of the serum trace 
minerals (Zn++, Fe+++, Cu++) levels were observed Cu++ was slightly 
higher than that of controls (received diet without MNNG, Vitamins, 
Selenium and Nigella sativa). 
Ledochowski et al., (2001) studied the concentration of zinc in 
subjects with fructose malabsorption and found that zinc was 
decreased due to diarrhea, since fructose malabsorption is one of the 
most common causes for chronic diarrhea (Corpe et al., 1999). They 
attributed that zinc deficiency was due to the malabsorption of 
alimentary zinc. Other finding on Tuberculosis in children showed that 
the low serum zinc level in these patients is due to several reasons, 
mainly, redistribution of zinc to the liver, mediated by increased 
hepatic synthesis of metalothionein. Another reason for low serum 
zinc level in TB patient is usage of Zinc by Mycobacterium 
Tuberculosis for its growth and reproducing. Superoxidase dismutase 
(SOD) is one the major enzymes in human body cells and 
microorganisms that confronts free radicals (Reza, 2007).   
In this study Zinc concentration is decreased significantly, as the level 
of Nigella sativa in the diet increased. Since N. sativa was known to 
prevent lipid peroxidation, increase anti-oxidant defence system 
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activity (Meral et al., 2001).  The decreased Zn++ levels might be due 
to impaired absorption or increased excretion. However Rchid et al., 
(2004) found that Nigella sativa stimulated insulin secretion through a 
direct effect on the pancreatic islets of langerhans, and it is known that 
the high levels of plasma insulin needs Zn to make higher polymers 
(Murray et al., 1996) this could be related to the decreased zinc levels 
in the treated groups (B) and (C) compared to the control group (A). 
                                                                                                                                           
 
 
 
 
 
 
 
 
 
 
 
 
 
     
Conclusions 
Supplementation of tow levels of Nigella sativa (black cumin) to the 
diets of broiler chicks, resulted in various change on some mineral 
levels. The experiment showed significantly decreased levels of serum 
Sodium,  Potassium, and Phosphorus concentrations  in the treated  
groups (B) 0.25% and (C) 0.75%. Calcium concentration was 
 xliv
decreased only in group (C), compared to the control group, while 
Zinc concentration showed significant decreased even between treated 
groups (B) and (C).  
  
Recommendations 
Further investigations are required: 
1- To study the effects of Nigella sativa on other minerals levels in 
broiler chicks.  
2- To investigate the mechanism by which black cumin affected the 
levels of serum minerals.  
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